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(57) Claim 1. ^.-sol id lubricant and corrosion inhibiting 
conpofiiition Comprising 5 to 20 parts by weight of zinc metal 1 to 
20 parts by weight of zinc oxide and 10 to 40 parts by weight of 
molybdenum sulfide dispensed in solvent resin carrier. 

Claim 4. A steel article coated with a composition as claimed in 
any one of claims 1 to 3. 

Claim 5. A steel article as claimed In claim 4 which has been 
heated for one hour at 180**C and subsequently coated with a 
sealing composition. 
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PLACER EXPLORATION. LIMITED 
of Adelaid* Street, Dandcnonj^ in the 
State, of Victoria, Concnonwea I th,. of Australia, 

/ 




herehy upp'y for the gram of n Patent for an invention entitled:'*' 

"COATlUa COMPOSITION" 



which i« described in the accompanying 



specifiution. 
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Fn support of tl)c Appb'catron made by**V 

PLACER -XPLGRATICN LIKITFO 
for a Patent ..for an invcntror entitled;"^ 

"COATIKC. COMPOJPIIIOMV , .„ 



!/»> ARCHIE LI.VDES AY BLACK 
of . . 34 Adelaide Street . Dandenpnc Vlctorta, 

Australia 
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llir Applicant for the patent 
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2. ••V iiRCHIE LINDtSAY PLACK of 34/ Adelaide Stree^^^^ 

Dandenong r Victoria • Auy tra 1 la 



ir •hr :«ctinl tnvcnrcr <>f tht- invtncion and the facts upon which"* 

f:j\cer EXPLORATior: limited 
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This invention relates to an iinproved coating 
composition particularly for use on fasteners and bolts 
used in the Tiinln^ industry. 

In order tc improve the efficiency of bolts and 
fastener? it is us.ual to coat them with a lubricant to lover 
the co-efficient of friction and to thus gain greater tens- 
ion with a lower torsionaJ force applied to the bolt. 
There are numerous bo3 ts and fasteners used in niining equip- 
ment and on mining installations. Further mine roof bolts 
are also able to be improved. '^v increasinn the tensile 
force with lower stress on the holt fewer holts arc required 
for any p.lven structure. 

An additional problem, to which fasteners used 
In the mining Industry are S'jb.1'»ctcd , ir the corrosive 
effect of mine water. 

In the oast various lubrlcnnts or low wear r,r a^es 
have be*»n oroDOsed for use in Journal bearings, Internal 
corhuf^tion enqlnen hut none of these have been particularly 
suitable in solving the problems associated with fasteners 
such as mininp; roof bolts. TypAcal of these prior proposed 
compositions are those disclosed in U.S. patents 3,239,288 » 
3,?35,11^ and 3.994.697. 

Tt is, therefore, an object of this invention 
to provide a coating composition which provides a lower 
co-efficient of friction for the surface coated and alfto 
provides corrosion resistance. 

To thj^ end the present invention provider; n rolid 
lubricant and corrosion inhibitinR composition comprising 
5 t 20 parts by weight of zinc metal 1 to 20 parts by 
w Ight of zinc oxide and 10 to 40 parts by weight of moly- 
bd ntim sulfld' dispars d In solv nt r^sin carrier. Th 



zinc metal is pr'jf ersb j ir, fhe fern r.lr.c rlur.t. and the 
MolybdsnuiT! disulfide 1 r: rrcr*-r5>Mv \i> Dowrter form. 

Th« compcsitiir i ->rf»ferafcly i»,-?«nix"?r; vith a resin 
and solvent carrier such «is an alcohol vater mixture with 
a phenolic resin. One preferred '--nrricr incJudf's 4i parts 
commercial methylated soirits, 3.5 oarts water with tWenty 
two parts phenol ir resin. However, the selection of 
solvent or resin is not critical to the performance of the 
Inv^^ntlon. 

The composition is applied by dippinr the parts 
^n the composition. Prior to dipping in the conposition 
of this invention the surfaces of thr fasteners are^^ leaned 
and treated to Rive, for exampie, a ferrous manganese phos- 
phate coating. One suitable pretreatment process is that 
described in Australian patent 256,993. 

Subsequent to coatinj? with the composition of 
^''ei.v.-«» i .'.4 

this invention it Is^cured^ ^ Preferably curinR is carri d 
out at a temperature of 180®C for approximately one hour. 
The final cured coating is generally of a thickness of from 
O.Ol mm to 0.02 ram. 

In a preferred aspect of the present invention 
a sealing compound is apolied over the heat treated coating. 
The purpose of the sealing compound is to fill the pores 
In the coating created by the evaporation of "the solvent 
for -the coating composition during heat treatment. Convent- 
ional sealing compositions for steel products can be us d. 
Kcrw-evcr, aeeorun© to a more preferred form of the Invention 
a settling composition i» provided which includes a major 
portion of a grease form d from an alumlno sillcat clay 
and a hydrocarbon oil, and a minor portion of a water 



repellant compound nnd a rust inhibiting agent. This comp- 
oclilon is preferably applied as a dispersion in a suitable 
hydrocarbon solvent . 

The followlnc examole is a formulation IricludinR 
only two of the three essential components of the coating 
compound of this invention and is provided for comparative 
purposes . 
EXAKPLE 1 

Methylated Spirits AO. 7% wt. 

Union Carbide Phenolic 

Resin EKR 2620 21.7* 

Water C.5* 

Union Carblde'R^sln XYHL 0.4% 

/ 

Zinc Oxide Powder ^.2% 
MoSg Powder 28.5* 

lOO.O 

SEALING COMPOUND 

St/ctly Steel Improve- 
ment 12B 

Mixed 1 Part to 3 of water. 

The following two examples are illustrative of 
a coatlni^ composition of this Invention with a conventional 
sealing composition and with the ©referred sealinp. composit 
ion of this invention. 
EXAMPLE 2 

Methylated Spirits tO.O% 

Union Carbide Phenolic 

Pealn BKR 2620 18.0% 

Zine-'Suat J 4,3* 

Zinc Oxld Powder 2.3* 

MoSg Powder 15.4* 

100.0 
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SEALING CCMPOUKD 
Steel Imprpvement 12B 
Mixed 1 part to 3 of v.9ter. 
EXAMPLE 3 

The coatirig formulation of Example 2 is used in 
conjunction with the following sealing composition. 
SEALING COMPOUND: 

Shell Solvent X 222 77.0% 
No. 2 Bentone Grease 21. 67^ 

Steetly Duomcen T.D.O. 1.0^ 
Lubrizcn 830 0 . 4% 

100.0 
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Bentone Grease is a mixture of bentonite clay and 
an ol 1 . 

Steetly Duomcen is a long chain aliphatic diamine 
oleate and acts as a water repellant. 
Lubrizol is a commercial ly avail able rust inhibitor. 
Shell Solvent X222 is a "Lighter" fluid composed 
predomlnently of hexane. 

The coating and sealing compositions of Examples 
2Q 1>2 and 3 were applied to steel panels for testing of 
corrosion resistance. The coating procedure used is des- 
cribed above namely the coating composition was aoplled 
and then cured for one hour at approximately IBOoC. 

The sealing composition was then applied and dried. 
25 The final coating of Example 1 was about 0.0l3mm 

thick and thait of Examples 2 and 3 was about 0.026mm 
thick. 

The test results for corrosion resistances are as 
follows: 

METHOD OF TEST 
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The salt spray testing was CiJrrted out according 
to Aust. Std. K173» Part III, viz: 




520638B2.L> 



Sodium chloride concentration = 50 4^ 5 pViitre. 

Temperature - 35 ^ l^C 

For colj-cction rate (80cn'" area) * 1-2 ml/hour. 

RESULTS, 

The psnels were exarainecj at regular intervals and 
finally taken from the cabinet, rinsed thoroughly, dri d 
and examined. 

The observations were as follows:- 

Two plain panels coated with the composition of Example 1 
96,168 ana 240 hours There were no rust spots cn 

either. 

312 hours:- They both exhibited ^ few small rust spots 
associated with rust staining. 

408 hours:- One exhibited many rust spots associated 
witn rust staining, the other exhibited 
rust on approx. 10% of the surface. 
Two plain panels coated with the composition of Example 2 

96 and 168 hours:- There were no rust spots on either. 

240 h<MJi*s:- There were a few tiny rust spots on both. 

312 hours:- There were many small ruot spots on both. 

408 hours:- There were many small rust spots on both 
associated with rust staining. 
Two plain panels coated with the composition of Example 3 

96,168,240, 312 and 408 hours:- There were no rust 

spots on either. 

One punched panel cor.ted with the composition of Exampl 
3 and containing Scentre punchings. 

48 hours:- Ther was no visible rust at the punch 

marks. 



96,144,194, 254 hours:- There v/as rust at one punch 

%»rk. rone at the other two. 
360 hours:- As at 264 hours, but also a few tiny rust 

scots on the face. 

These results shew that although under the testinR 
conditions the composition c f thi? Invention as illustrated 
in Example 2 was not superior to that of Example 1 after 
short periods of exposure to salt corrosion the lonjpier per- 
iods of exposure do illustrate the superiority of the coat- 
liifj composition of this invention and this means that the 
articles so coated will remain serviceable for far Rreater 
periods than conventionally treated oroducts. 

Another Important arr>*»t"t of the present invention 
which is particularly applicable to coated bolts etc. is 
that the coating of this invention also acts as a solid lub- 
ricant and' significantly reduces the tensioning torque 
required to provide a p.lven tension in a tightened bolt. 
This significantly reduces the effort involved in assembly 
or disassembly of bolted components. 

The co-efficient of friction of the compositions 
of Examples 1, 2 and 3 was 0.08 compared to 0.15 tor plain 
steel. This torque is also 50* lower than for lightly oil- 
ed plain steel. 

Bolts or fasteners treated according to this 
Invention exhibit both improved long term corrosion resist- 
ance and a lower surface co-efficient of friction compared 
to untreated fasteners or fasteners coated with conventional 
composltioriB • 

Th proc 88 and composition of this Inv ntion can 
be appll d to gen ral purpose nuts and bolts used in lect- 



ric and telephone t ransmissicn lines , In conveyor struct- 
ures t mechanical equipnient, underground mining equipment, 
petrol urn and chemical plant equipment such as pipe line 
flanges and heat exchange rs« Th present invention is also 
applicable tc high strength structural nuts and bolts used 
in hig^ rise structures, bridges and power transmission 
towers. 



THE rrLMMS DEFINING THE irn/ENTIO>I ARE AS FOLLOWS: 

A solid lubrJcant and corrosion inhibiting compos- 
ition comprising 5 tc 20 parts by weight of zinc netal 1 
to 20 parts by weight of zinc oxide and 10 to 40 parts by 
weight of molybdenum sulfide dispersed in solvent resin carr- 
ier. 

2. A composition as claimed in claim 1 in which the 
zinc metal is added to the composition as zinc dust and the 
molybdenum sulfide is added as molybdenum disulfide powder. 

3. A composition as claimed in claim 1 or 2 in which 
the solvent is methylated spirit and the resin is a phenolic 
resin. 

4. A steel article coated with a composition as claim d 
in any one of claims 1 to 3. 

5. A steel article as claimed in claim 4 which has 
been heated for one hour at lOO^C and subsequently coated 
with a sealing composition. 

6. A steel article as clai.T.ed in claim 5 in which 

the sealing composition comprises a major portion of an alum- 
Ino silicate clay and hydrocarbon oil mixture, and a minor 
portion of a water repellant and a rurt inhibitor. 

DATED this 22nd day of June 1979. 

PLACER EXPLORATION LIMITED 

EDWD. WATERS ^ SONS. 
Patent Attorneys, 
50 Oue n Stre t , 
Melbourn , Victoria,^ 
AUSTRALIA. 
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